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Background:  The assessment of functional mitral regurgitation severity (FMR) using two-dimensional echocardiography (2DE) PISA 
method is limited because of the dynamic changes in shape and size of both effective regurgitant orifice (EROA) and PISA during systole. 
The assessment of MR severity using three-dimensional echocardiography (3DE), which determines the true volume of the PISA, enables 
itself as a more accurate method for measuring the EROA and regurgitant volume (RVol). 
methods: To assess the agreement between the severities of the FMR determined by 2DE and 3DE PISA analysis, 20 pts (age 58±13 
yrs, 13 males) with mild, moderate and severe FMR underwent 2DE using commercially available system (Acuson SC2000, Siemens). A 
3D color full-volume of the MR jet was separately recorded at baseline 30-40 cm/sec, encompassing the PISA throughout the regurgitant 
period. The severity of FMR was first assessed accordingly to current 2DE guidelines cutoffs for 2D PISA, EROA and RVol. 3D PISA 
volume was measured offline at each frame of the MR flow, using dedicated software package (eSIE PISA, SC2000, Siemens). Peak and 
mean 3D PISA, EROA and RVol were also measured. The MR severity was then classified as mild, moderate and severe, using the same 
current guideline cut-offs for FMR.
results: 2D EROA showed good correlation with both peak and mean 3D EROA (r=0.90 and r= 0.80, p<0.001), whereas 2D RVol showed 
lower correlation with peak and mean RVol (r=0.84 and r=0.64, p<0.001). According to the standard 2DE analysis, 44% of the patients had 
mild, 25% moderate, and 31% severe FMR. Using 3D peak PISA and same cut-offs, 6% of the patients had mild, 19% moderate, and 75% 
severe FMR, with a low inter-rater agreement with the 2DE analysis (k=0.24, CI 0.03-0.52). Using 3D mean PISA, 63% of the patients had 
mild, 13% moderate and 25% severe FMR, with a moderate inter-rater agreement with the 2D analysis (K=0.60, CI 0.26-0.92).
conclusion:  3D PISA analysis reclassifies the severity of the MR when using current 2DE cut-offs for FMR, and varies greatly with the 
method used (mean or peak PISA). Our data suggest that specific cut-offs should be further established for the 3D assessment of FMR 
severity, both for peak and mean 3D PISA.
